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struct their shells. From a specimen of Hydroides Nor- 
vegica met with on a muddy bottom with the tube not, 
as is usually the case, twisted but straight, it is inferred 
that in such cases the tubes penetrate the mud like those 
of many other tube-forming Annelids. 

In referring to colour and sense organs, the author 
says that an Onuphis hyperborea brought up from 299 and 
412 fathoms, “ a greater depth than that to which light 
and vegetable life are supposed to penetrate,” was never¬ 
theless vividly coloured and provided with eyes. 

This volume also is illustrated by several plates and a 
map. The letterpress of both volumes is printed in 
English and Norwegian in parallel columns. They to¬ 
gether form a solid contribution to our knowledge of two 
groups which are becoming more and more interesting to 
the zoologist. 


A BUSHEL OF CORN 

A Bushel of Corn. By A. Stephen Wilson. (Edinburgh : 

David Douglas, 1883.) 

HIS little book is full of originality and force. It 
appeals it is true to a class, but a large class. The 
title is happy and suggestive, and is a sufficient text for 
every paragraph between the covers. It is true the sub¬ 
ject is not exhausted, for much more might doubtless be 
said concerning “ a bushel of corn.” 

But it is with a bushel of corn that Mr. Wilson deals. 
He introduces us to the bushel as an absolute measure of 
volume, traces its origin, mentions its varieties, discusses 
its merits, weighs it in the balances of justice, and dis¬ 
misses it as inadequate, misleading, and impossible as a 
corn measure. The interest of the reader is at first 
excited with regard to the evolution of tie bushel from 
terms of Roman sextars. Whether statistician, antiquary, 
historian, miller, or farmer, he must feel his interest 
awakened and kept alive. The bushel is seen altogether 
from a new aspect. Light beams out beneath and around 
it, and it becomes an object of respect and veneration. 
It is with regret that we find the fact gradually forcing 
itself upon us that this archetypal standard of volume, 
this absolute multiple of the typical wheat grain, this 
original bond of union between volume and weight in 
“merrie England,” is after all as a gauge of value, and an 
indication of variations in price with regard to corn, an 
impostor. This is, however, the conclusion to which we 
are irresistibly driven, and Mr. Wilson, while he fondles 
and beams upon his bushel, is in reality dealing it its 
death wound. N ever before has such a blow been levelled 
against the quarter as a measure of value in wheat. 

Let any member of Parliament or of a constituency 
read this volume and he will rise convinced that the 
bushel is really doomed, and that the cental is the only 
alternative. Or let any one who is imbued with an idea 
in favour of the French metric system read it, and 
he will find that we have in England a much sounder 
system of quantifying than he imagined, and he will think 
twice before he gives up his English grain for the French 
gramme, or the English pint for the French litre. 

The work naturally divides itself into two parts. First, 
an interesting inquiry into the historical origin of the 
bushel. Secondly, an attack upon the bushel as a means 
of quantifying corn. We propose to look at both these 


aspects. First, then, in the language of the author, 
“ What is a bushel of corn ?” The chief interest in the 
answer to this question lies in the fact that the bushel is 
based upon a unit—namely, an increment of wheat. The 
French have taken distilled water at 4° C. as the medium 
for connecting weight and volume. The Romans appear 
to have taken wheat for a similar purpose. The supposed 
base of the corn measures was not the money sterling of 
24 grains used in weighing gold and silver, but the com¬ 
mercial or tron sterling of 32 grains used for heavy 
goods. In the book known as “Fleta” we are told that 
“in the English kingdoms the king’s measure was made 
from the penny called the sterling, which is made round ; 
that this sterling should weigh 32 grains of average 
wheat : that twenty pennies make an ounce, and that 
twelve ounces make a pound of twenty shillings weight 
and number; that the weight of eight pounds of wheat 
makes the measure of one gallon ; that eight gallons of 
wheat make the bushel, eight of which constitute the 
common quarter.” The sextar pint of the Romans held 
one London pound of twenty shillings or 7680 grains of 
wheat of the quality giving 64 lbs. to the bushel. A bushel 
was 64 sextars, and hence a London pound of really good 
wheat and a sextar pint united the ideas of weight and 
measure. According to this view a bushel of good wheat 
ought to weigh 64 lbs. and to hold 64 pints. The latter 
statement is true at the present day, and in certain cases 
the weight may be 64 lbs. also. Mr. Wilson, however, 
considers that the typical bushel of wheat was not con¬ 
sidered to be 64 lbs., which is unusual, but 60 lbs. And, 
still further, that the ideal bushel of 60 lbs. was probably 
60 lbs. avoirdupois and not London. In working out this 
very interesting point, Mr. Wilson shows that, according 
to “ Fleta]' a sack of wool was always considered to be of 
equal weight with a quarter of wheat. Now wool was 
quantified by tron weight, and if the assumption is correct 
that wheat was quantified by avoirdupois we can readily 
see if we can bring the two into accord. “ ‘Fleta' tells us 
that 12J merchants’ pounds of 15 ounces made a stone of 
wool, and that 28 stones made a sack of wool equal in 
weight to a quarter of wheat.” The weight of the sack of 
wool would therefore stand thus :— 

Tron oz. = 640 grs. 

IS 


Tron lb. = 9600 grs. 

12J 


Wool-st. = 120,000 grs. 

28 

Sack of wool. 3,360,000 grs. = 480 lbs. avoirdupois. 

The comparison with the weight of a quarter of wheat 
would stand thus : —One bushel of 60 lbs. avoirdupois = 
420,000 grs., and 8 bushels or 1 quarter == 3,360,000 grs. 
= 480 lbs. avoirdupois. The true solution of this difficulty 
therefore seems to be arrived at, namely, that the bushel 
of 2218*192 cub. in. is equal to 64 Roman sextars and to 
64 English pints. It holds 8 gallons or 64 pints of wine, 
and 8 gallons or 64 pounds of really good wheat. It is 
equal in size to the old Scots or Linlithgow firlot, and 
holds 80 avoirdupois or Roman pounds of water. 

The idea of a system of weights and measures based 
on a sound unit like a sextar pint of twenty shillings, 
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invests our system with a halo of antiquarian interest 
derived from the standards of Imperial Rome. “ I can 
see,” says Mr. Wilson, with well-timed enthusiasm, “the 
spirit of the old Scots measures standing in an empty 
Linlithgow wheat firlot, with a wreath of golden ears 
around his brows, and looking ineffable scorn upon the 
statutes which affect to abolish his reign and his dynasty.” 

Those who want to know more must read the book. 
We next proceed to take a rapid glance at the objections 
to the bushel as a corn measure, or as a means of quanti¬ 
fying corn. These objections may be summarised as 
follows. First, the bushel lends itself easily to misrepre¬ 
sentation. It can be “ shaken together, pressed down, 
running over.” However exact as a measure of fluids it 
is not suitable for a compressible substance. The height 
from which a bushel is filled affects its amount; a blow' 
upon its side during filling causes evident settlement, and 
finally we are not certain as to whether a heaped bushel 
or a struck bushel is always meant. Such is one class of 
objections. Another arises from the fact that, contrary 
to general opinion, Mr. Wilson holds, and we think 
proves, that weight per bushel is not an indication of 
quality. Samples may be readily “ sweated,” rubbed, 
beaten, or dressed, until the weight per bushel is not a 
fair indication of quality. Again, corn which has been 
swollen with exposure to rain does not return to its 
former bulk but remains permanently enlarged. Lacuna; 
or hollows filled with air remain, and the bushel is ren¬ 
dered lighter, although we cannot hold in such cases that 
the quality of the flour has been injured. Again, the 
shape of the grain has its effect in allowing some to pack 
closer together in the bushel while others lie looser. 
Lastly, in oats the proportion of kernel to husk varies 
immensely, and yet this is not indicated at all by weight 
per bushel. A very strong point is made with reference 
to moisture. We have generally considered, and with 
some truth, that the drier a sample of wheat is the 
heavier will it weigh in the bushel. This it appears is 
not to be relied upon, and in numerous experiments it 
was found that after moisture had been artificially driven 
off the “ measure weight ” or weight per bushel was less 
than before ! Thus in one case “the measure weight 
with no moisture in the grain was nearly 4 lbs. less than 
at first, with 9-35 per cent, of moisture” ! This is not by 
any means contrary to what might be expected. As long 
as wheat contracts in volume as it dries, so long will it 
increase in specific gravity. When, however, it reaches a 
stage at which the moisture evaporated is replaced by air 
occupying the spaces previously occupied with water— 
then will the weight per bushel suffer. Hence a very 
strong case is made out against the bushel and the quarter 
as standards for quantifying corn. 

The question has a retrospective as well as a prospective 
interest. The bushel weighs differently every year. Thus, 
according to evidence laid before the Fiers Court in 
Aberdeenshire, the weight of a bushel of wheat was, in 
1856, 57'02 lbs.; in 1857, 60-3 lbs.; in 1858, 61-32 lbs. ; 
in i860, 55-95 lbs.; and in 1868, 62-29 lbs. A bushel of 
wheat then between 1856 and 1868 was found to vary 
in weight by 6-34 lbs., or 50-72 lbs. per quarter of 8 
bushels. 

If wheat weighs 50-72 lbs. per quarter less one year than 
another, it will be found that as a standard of value the 


quarter is misleading. A quarter of 430lbs. is 10 per cent, 
in weight less than one of 493 lbs. Now if in a bad year 
the lighter wheat is quoted at 48^. per quarter, while in a 
succeeding good year the heavier wheat is quoted at ;zr., 
wheat is said to have gone up qr., whereas according to 
weight the prices are the same in both years. 

Wheat may be dearer per quarter and yet be really 
selling at less money per cental. Hence the calculations 
made by statisticians as to the fluctuations in the wheat 
market have up to now all been made on a false basis. 
It would take us to undue length if we were next to show 
from this little volume why the cental is a better means 
of quantifying wheat than the bushel or quarter. That it 
is so we have no doubt whatever, and therefore consider 
that the book before us has done much to inaugurate the 
use of the cental and the abolition of the quarter in our 
corn markets. John Wrightson 


OUR BOOK SHELF 

Catalogue ana Handbook of the ArcJueological Collec- 
tions in the Indian Museum. Part I. Asoka and 
Indo-Scythian Galleries. By John Anderson. (Cal¬ 
cutta, 1883.) 

This is a model of what a guidebook to a museum should 
be. The antiquities described by Prof. Anderson are of 
the highest interest, and the fullness and clearness of his 
description is worthy of them. The Indian Museum, 
though only founded in 1866, now contains a mine of 
wealth for the Indian archaeologist. The collections of 
the Asiatic Society' deposited in it have been nriched by 
the sculptures from Bharhut, the Gandhara bas-reliefs, 
the Buddha Gaya discoveries of the Archseo ogical Sur¬ 
vey, and the casts from the early temples of Orissa. A 
flood of light has been thrown on the history of ancient 
Buddhist art and belief, as well as upon the relations of 
Buddhist India with Greece and the west. The dome¬ 
shaped Stupa of Bharhut belongs to the second century 
B.C., and is adorned with sculptures representing scenes 
from the legendary life of Buddha ; the ruins of Buddha 
Gaya have been excavated near the site of the famous 
Bodhi tree under which Buddha sat, and which was 
visited by the Chinese pilgrim Hiouen Thsang in 637 A.D., 
while the rock-cut temples of Orissa carry us back to a 
period still earlier in the life of Buddhism than that of 
Bharhut. In the Indo-Scythian Gallery the most inter¬ 
esting remains are those from Mathura (or Matra) and 
Gandhara. Here, too, the sculptures are partly Buddhist, 
though also partly Jain—Jainism itself being but an older 
form of Buddhism, if we are to believe Mr. Thomas. The 
chief interest attaching to them is due to the fact that many 
of them owe their inspiration to Graeco-Roman—if not 
even Byzantine—art. The dress of several of the figures 
represented in them is also interesting as pointing to a 
northern climate. The same may be said of a group of 
figures at Sanchi, which have bandages round the legs 
like those still worn in Afghanistan. 

In looking through this cata ! ogue we cannot fail to be 
struck by the contrast between t ie care now’ taken by the 
Indian Government of the antiquities of the country', and 
the official neglect to which the ancient monuments of 
our own islands are exposed. To say nothing of the 
Archaeological Survey, which has already done so much 
to bring to light the hidden treasures of early Indian art, 
no pains seem to be spared to protect the memorials of the 
past which are scattered over the surface of the soil. It is a 
pity that some little of the intelligent interest taken by the 
Indian Government in the historical monuments of India 
cannot be reflected on our rmers here. It is true that, 
fortunately for archaeology, India is still governed by' a 
small body' of educated men, while an extended franchise 
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